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(57) [Abstract] 

[Problems to be Solved by the Invention] 

As for objective of this invention , water scratching condition 
film of binder is less in comparison with nowadays filter 
material , from low pressure loss conversion^ to high 
trapping efficiency it is a filter material for air filter which is 
converted andto offer manufacturing method . 

[Means to Solve Ihe Problems] 

filter material for air filter which relates to this invention , in 
glass fiber which filter material configuration is done, case 
where it adds in binder and25 deg Cpurc water fluorine-based 
surfactant where minimum surface tension is 20 dyne/cm or 
less is something whichdeposits. 

[Claim(s)] 
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[Claim 1] 

In glass fiber which filter material configuration is done, case 
where it addsin binder and 25 deg Cpure water fluorine-based 
surfactant where minimum surface tension is 20 dyne/cm or 
less the filter material . for air filler which designates that it 
deposits as feature 

[Claim 21 

Among glass fiber which filler material configuration arc 
done, average diameter of the ultrarine glass fiber with 2 
kinds or more of those of 0.55;mu m or less and those of 
1.0;mu m or greater configuration filter material . for air filter 
which is stated in Claim 1 whichdesignates that it is done as 



lClaim3] 

As for above-mentioned fluorine-based surfactant , filter 
material , for air filter which isstated in Claim 1 or 2 which 
designates that it is a hydrophobic group of fluoroaJkyl group 
(CF<sub>3</sub> -CF<sub>2</sub> -CF<sub>2</sub> 
-*** ) and something which contains hydrophilic group in 
molecule as feature 

[Claim 4] 

In wet paper which acquires slurry which disperses glass fiber 
which filter material configuration is done with wet type 
paperlaying method , case where it adds in binder latex and 25 
deg Cpure water is mixed solution of fluorine-based 
surfactant where minimum surface tension is 20 dyne/cm or 
less dried after depositing?, Or after drying aforementioned 
wet paper T mixed solution of theaforcmcntioned 
fluorine-based surfactant manufacturing method . of filter 
material for air filter whichdesignates that it deposits as 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding filter materia] for air 
filter which is usedin order to filter impurity of gas clean 
room , clean bench etc related to filter material , especially 
semiconductor . liquid crystal , bio *food industry for air filter 
or in building air conditioning air filter , 

[0002J 

[Prior Art] 

From until recently, filter material for air filter is used in order 
tocollecl submicron , in air or particle of micron unit in 
efficient . 
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And, regarding filter material for air filter usually, average 
fiber diameter comma several :mu the glass fiber of m - 
several tens of ;mu m order is used as main constituent . 

[0003] 

But as for glass fiber there is not a self adhesion strength like 
pulp fiber which is usedfor that itself , general paper with this 
way case of postprocessing and practical use there is not a 
practical strength , or glass fiber or other problem which 
scatter is done occurs at time of gas stream . 

Until recently, melhod which grants binder latex of organic 
type to the glass fiber substrate in order to solve this problem 
Is used 

Here, it is a acrylic resin , epoxy resin „ poly vinyl alcohol , 
urethane resin etc as binder latex which is used. 

[0004] 

But when it tries to increase filter material strength with this 
method it is necessaryto increase binder amount of 
deposition , but when amount of deposition is increased, 
because thewatcr scratching condition film of binder increases 
between the glass fiber t loss of pressure of filter material 
becomes high, problem that occiirsfurthermorc particle 
trapping efficiency decreases, 

[0005] 

method (Japan Unexamined Patent Publication Hci 2- 
4l499dt$closure , Japan Unexamined Patent Publication Hei 
2- 175997disc!osure ) which by fact that silicon resin is 
contained as the means which solves this, surface tension of 
binder decreasing, watcrscratching condition film of binder it 
cancels or decreases, or isproposed. 

But it understands that scattering to inside clean room of low 
molecular weight siioxane of trace amount which is contained 
in silicon resin recently, in especially semiconductor field 
produces effect on production yield of LSI chip use itself of 
Silicon resin has become difficult. 

[0006] 

On one hand, with objective of running cost decrease of 
blower which isuscd for clean room , clean bench etc 
regarding filter performance aspect, demand of low pressure 
loss conversion & high trapping efficiency conversion of filter 
material has strengthened. 

[0007] 

[Problems to be Solved by ihc Invention] 

Then among this invention, water scratching condition film of 
binder is less in comparison with nowadays filter material , 
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from low pressure loss conversion^ to high trapping 
efficiency designates filter materia] for air filter which 
isconverted and that manufacturing method is offered as 
problem. 

f0008] 

[Means to Solve the Problems] 

filter material for air filter relating to this invention , in glass 
fiber which the filter materia] configuration is done, case 
where it adds in binder latex and 25 deg Cpurc water 
fluorine-based surfactant where minimum surface tension is 
20 dyne/cm or less is something which iuries to deposit. 

[0009] 

1 n addition, as for filter material for air filter which relates to 
the this invention , among glass fiber which filter material 
configuration are done, average diameter of uhrafine gloss 
fiber is something which configuration h tries to be done with 

2 kinds or more of those of 0.55;mu m or less and those of 
l-0;mu ra or greater , 

[0010] 

In wet paper which acquires slurry which disperses glass fiber 
which filter material configuration is done with wet type 
paperlaying method » case where it adds in binder latex and 25 
dcg Cpure water mixed solution of fluorine-based surfactant 
where minimum surface tension is 20 dyne/cm or less after 
depositing it dries manufacturing method of filter material for 
air filter which relates to this invention ?, Or after drying 
aforementioned wet paper , mixed solution of 
theaforementioned fluorine-based surfactant it is something 
which it tries to deposit 

[0011] 

[Embodiment of the Invention] 

fluorinc-bascd surfactant which is used with filter material for 
air filter of this invention is hydrophobic group of fluoro&Ikyl 
group (CF<sub>3</sub> -€F<sub>2</sub> 
-CF<sub>2</sub> ) and something which contains 
hydrophilic group in molecule . 

You can list perfluoroalkyl carbonate , perfluoroalkyi 
trimethyl ammonium salt , perfluoroalkyl betaine , 
pcrfluoroallcyl amine oxide , perfluoroalkyl ethylene oxide 
adduct , perfluoroalkyl amino sulfonic acid etc, as example, 
but case where it adds in25 deg Cpure water being something 
where minimum surface tension is 20 dyne/cm or less , it is 
somethingwhich can achieve objective of this invention , if is, 
it is not somethingwhich limits types concerning use. 
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However, because as for fluorocarbon resin which is used 
with water repellency *oil repellancy application , whenh is a 
majority, hydrophilic group is not contained in molecule 
almost hdoes not correspond. 

f00l2] 

As for formation ofbinder water scratching condition Him 
between glass fiber , result of examination it understood that 
influence isreceived to surface tension ofbinder liquid in 
production step largely. 

Namely, when in production step binder liquid deposits in 
filter material sheet , with thewide gap where configuration it 
was done with fiber, as for die liquid in order to soak in 
surface or entangled part of fiber of the onc-by-one , it 
spreads, but with narrow gap it becomes difficult the staining . 

this binder becoming film , when it spreads, closing 
gap .increasing loss of pressure , at same time because it 
buries ultrafine glass fiber which especially fiber diameter 
which configuration it does narrow gap isthin inside film , 
particle dapping efficiency it decreases. 

Here, about ultrafine glass fiber where fiber diameter is 
thinner fact that beingeffectivc in trapping efficiency means 
well has already been known. 

However, as for binder liquid it becomes staining easier even 
with thenarrow gap by lowering surface tension ofbinder 
liquid , improve coating property to fiber . 

this result, it decreases water scratching condition film .brings 
improvement of decrease and trapping efficiency ofloss of 
pressure . 

[0013] 

Rcsuh of diligent investigation, it understood concerning 
lowering method ofbinder liquid surface tension that effect is 
acquired by fact that hydrophobic group of fluoroaJkyl group 
and fluorine-based surfactant which contains hydrophilic 
group are added to liquid in the molecule . 

In addition In order to obtain sufficient effect, case where it 
adds in25 deg Cpurc water minimum surface tension must be 
20 dyne/cm or less even in same fluorine-based surfactant . 

Above this, decrease of water scratching condition film 
islittle, decrease ofloss of pressure and improvement of 
trapping efficiency cannotexpect, addition effect to binder 
liquid for most part stops being, 

[0014] 

In order to change concerning surface tension ofbinder liquid 
after fluorine-based surfactant adding, depending upon 
composition Viscosity * concentration or other condition of 
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binder latex , as absolute value it tsdifficult to stipulate, but 
surface tension those where it decreases toappioximately 30% 
or less before fluorine-based surfactant adding become 
criterion . 

only one achieving this, case where it adds in 25 deg Cpure 
water minimum surface tension with fluorine-based surfactant 
of 20 dyne/cm or less , putting out effect above conventional 
silicon resin ispossible. 

With addition of general hydrocarbon boundary Surfactant as 
for effect it isthin, achievement is difficult 

[0015] 

In addition in Prior Art which designates low pressure loss 
conversion & thchigh collection effective ratio conversion of 
filter material as objective ,fluorine containing resin method 
which deposits (Japan Examined Patent Publication Hci 
7«55283disciosure ), or with binder , silicon resin method 
(Japan Unexamined Patent Publication Hci 2- 
l75997disclosure )which deposits has been proposed fluorine 
containing resin to filter material in filter material ,but as for 
these method being something which utilizes electrical 
polarity of the fluoroiesin and effect which raises uniform 
dispcrsivity of fiber directly, mis invention which is achieved 
by fact that even in fluororesin limitsin only fluorine-based 
surfactant and rule does surface tension property and changes 
properties of binder liquid is different ones completely. 

[0016] 

From filter material low pressure loss conversion &, to high 
collection effective ratioin order to convert, also fact that 
glass raw material blend is modified is the method of one . 

Regarding filtration theory , it is said thai with air filter filter 
material of the fibrous among fiber which configuration are 
done, about those where the fiber diameter is thin trapping 
efficiency becomes high, but fine diameter fiber 
simultaneously the problem which rises causes loss of 
pressure . 

this problem is solved, it decreases apparent weight , or 
device with the blending method is necessary. 

As for decrease of apparent weight because even strength 
property it decreases, the method of the latter is good plan 
actually. 

[0017] 

Usually, it is not something which glass fiber which filter 
material where the filter material several types configuration 
has been done glass fiber of average fiber diameter 0.1 
~20;mu m by fact that it blends, uses with this invention 
configuration isdone questions fiber diameter , case where it 
adds in 25 deg Cpure water binder which jointly uses 
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fluorine-based surfactant where minimum surface tension is 
20 dyne/cm or less it isirnportunt to deposit in filter material . 

But, further , low pressure loss conversion & to high 
collection effective ratio itunderstood furthermore result of 
examination, by combining glass fiber of 2 kinds or more 
where average diameter of ultrafine glass fiber , fiber 
diameter diflerence of those ofD.55;mu m or less and those of 
1 .0;mu m or greater is large, that it converts. 

In addition, also organic fiber of large diameter and 
combination of inorganic fiber arc possible with objective . 

However, former binder when it deposits, case to which 
thccffcct fades, adds in 25 deg Cpure water of this invention 
depositing, thai effect isshown binder which jointly uses 
fluorine -based surfactant where minimum surface tension is 
20 dyne/cm or less for first time. 

Effect of fiber itself without being shown those which arc, 
waterscratching condition film decreasing by fact that narrow 
gap region where this, with conventional binder , 
configuration is done with fine diameter fiber isclosed with 
water scratching condition film of binder bylowering surface 
tension , is because effect is shown due to tact that fine 
diameter fiber appears. 

10018] 

In addition it can acquire fiher material for air filter of this 
invention with manufacturing method below. 

glass fiber which namely, filter material configuration is done 
dispersing to undcrwaiermaking use of pulper etc, wet type 
papcrmaking doing this slurry with paper machine ,you obtain 
wet paper . 

It is a method which depositing, after mat dries binder liquid 
which addsaforementioned fluorine-based surfactant to this 
wet paper next 

In addition, after drying wet paper , granting binder liquid , 
effectdocs not change. 

[0019] 

With dispersing step of starting material fiber in order 
dispersivity to improve, method which with sulfuric acid 
acidity is adjusted in range of pH 2-4 is taken, butit is good 
using dispersant or other boundary surfactant with pH 
neutral . 

As for binder latex and fluorine-based surfactant , depositing 
respectively with the alone , as for effect it is not and binder 
liquid which mixes these it mustdeposit 

In addition, in order to grant water resistance or flame 
resistance , adding the water repellant and flame rctardant in 
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binder liquid , there is not a hindrance . 
[0020] 

As application method of binder liquid it is not something 
which especially islimited. Method of soaking wet paper in 
deposit liquid . Method of blowing to wet paper with spray . 
You can list method etc which depositing, copies deposit 
liquid to wet paper in roll . 

As drying method , making use of hot air dryer , roll drier etc. 
it is desirable to dry withl 10 - 160 deg C 

[0021] 

[Working Example^)] 
Working Example 1 

chopped glass fiber Sweight % of ultrafme glass fiber 
35wcight %, average fiber diameter 6;mu m of ultraflne glass 
fiber 60weight % average fiber diameter 2.70 jnu m of 
average fiber diameter 0.65;mu m , with concentration 0.5%, 
sulfuric acid acidity pH 2.5 separation was understood with 
pulper. 

Next papermaking doing with paper machine , it acquired wet 
paper. 

Next, acrylic latex 1.85weighl % (tradename :PrimaI E-358, 
maker Japan Acrylic Chemical Co. Ltd. (DN 69-075-9774 ) 
Ltd. ), fluorine type water repellant 0. 1 6wcight % 
(tradename :light guard FRG- 1, maker iKyoeisha Chemical 
Co. Ltd (DB 69-145-1389 ) ), it granted binder liquid of 
fluorine-based surfactant 0.05wcight % (tradename Megafac 
F-120, maker :Dainippon Ink & Chemicals Inc. (DB 
69-057-45 12 ) )to wet paper as binder liquid composition , 
after that dried with drier of 130 deg C, acquired filler 
material of weight 70g/m<sup>2</sup> binder amount of 
deposition 5.6%. 

{0022] 

Working Example 2 

In Working Example 1 among binder liquid composition , 
fluorinc-bascd surfactant 0.08wcight % (tradename :Mcgafac 
F-244D, maker :Dainippon Ink & Chemicals Inc. (DH 
69-057-45 12 ) ) with other than doing, the filter material of 
weight 70g/m<sup>2</sup> binder amount of deposition 
5.5% was acquired with as similar to Working Example 1. 

[0023J 

Working Example 3 

In Working Example 1 fiber blending , other than making 
chopped glass fiber 5weighl % of ultraflne gloss fiber 
57weight %, average fiber diameter 6;mu m of ultrafme glass 
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38wcight %, average fiber diameter 2.70;mu m of average 
fiber diameter 0.50;mu m , filter material of the weight 
70g/m<sup>2</sup> binder amount of deposition 5.5% was 
acquired with as similar to Working Example 1. 

[0024] 

Comparative Example 1 

Replacing lo binder liquid composition of Working Example 
U other than making acrylic latex LSSweight % without 
adding fluorine-based surfactant , it acquired filter material of 
weight 70g/m<sup>2</sup> binder amount of deposition 
5.6% with assimilartD Working Example 1. 

[0025] 

Comparative Example 2 

Replacing to binder liquid composition of Working Example 
U other than making acrylic latex 1.85weight %, fluorine type 
water repellani 0.1 6 weight %, itacquired filter material of 
weight 70g/m<siip>2^sup> binder amount of deposition 
5,4% with as simitar to Working Example 1. 

[0026J 

Comparative Example 3 

Among binder liquid composition of Working Example 1, 
fluorine-based surfactant 0.08weight % (tradename :Megafoc 
P-179, maker :Dainippon Ink & Chemicals Inc, (DB 
69-057-45 12)) with other than doing, the filter material of 
weight 70g/m<sup>2</sup> binder amount of deposition 
5.4% was acquired with as similar to Working Example 1. 

[0027] 

Comparative Example 4 

binder liquid composition of Working Example \, acrylic 
latex 1.85 weight silicon type water rcpcUant 0.1 6weight % 
(tradename ;SM7025, maker :Dow Coming Toray Silicone 
Co. Ltd. (DB 69-066-9486 ) ) with other than doing, filler 
material of weight 70g/m<sup>2<ysup> binder amount of 
deposition 5.5% was acquired with as similar to Comparative 
Example 1. 

[0028] 

Comparative Example 5 

binder liquid composition of Working Example 3 other than 
making similar to Comparative Example 2, the filter material 
of weight 70g/m<sup>2</sup> binder amount of deposition 
5.5% was acquired with as similar to Working Example 3. 

[0029] 

(Table 1] 
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[0030] 

You analyzed Working Example and Comparative Example 
with below-mentioned method . 

1 loss of pressure 

In filter paper of effective surface area 100cm <sup>2</sup> 
passing with surface air velocity 5.3cm/sec making use of 
ourmake device , it measured pressure difference of that time 

LS. Pat Ser. No. 6,490,548; Pal. Pending Ser. No. 10/367,296) 



JP1998156116A 



1998-6-16 



3 



J 



5^>/Xfl,-c-«±s-efe*«Mtt dop m^i 
*&®» 100cm 2 a>aigicMa 

3 3Jan/fHM.bfc»© DOP If S^^'J^- 

[0031] 
3PFffi 

(pf fi£0Xi***R-E:fag*?S4ftS8fr* 



with minute differential pressure gauge . 
2 DOPtrapping efficiency 

When surface air velocity 53cm/sec gas stream doing air 
which includes polydisperse DOPparricie which occurswith 
Irasukinrjozuru ], in filter paper of effective surface area 
100cm <sup>2<sup> , DOPtrapping efficiency was measured 
with Rion Co., Ltd. make laser particle counter . 

Furthermore, it measured object particle diameter with 0.3 - 
0.4;mu m . 



*V A 




[0031 J 
3 PF values 

11 sought PF value which becomes index of filter performance 
of the filter material , from next formula on basis of measured 
value of 2 and 3. 

(One whose PF value is high being same loss of pressure , 
high trapping efficiency is shown, ) 

/100) 

x (~ 100 ) 



refsure / cS $- a f 



^*S*BS*a* 25 deg C IzSS JoL 
[0032] 

1&.tZ>i5'7*$>&.{z^/W>'¥'-b 25 deg Cft 
20dync/cm ttTT?**3-^*M3teffl£f* 

[0033] 

^*«8*tCD¥*5)gjb< 0.55 //m 6lT©*Ot 1.0 
1/ m fet±0t,0<Z) 2 S»ia±Ti«tfigrS^tt 



4 surface tension 

Case where fluorine-based surfactant is added in 25 deg 
Cpure water surface tension of minimum surface tension , and 
binder liquid Taihej science industry Ltd. make [denyui ] was 
measured with Ihclcgai surface tension measuring apparatus , 

[0032] 

[Effects of the Invention] 

Because this invention tried fluorine-based surfactant wltere 
minimum surface tension is 20 dyne/cm or less todeposit way 
you understand from above-mentioned explanation, in the 
glass fiber which filter material configuration is done, case 
where it adds in the binder and 25 deg Cpure walcr , it is 
decided with that water scratchingcondition film of binder 
which is formed between glass fiber decreases, pressure Joss 
of filter material is low. Furthermore filter material for air 
filter where high trapping efficiency conversion of the particle 
is assured can be acquired. 

[0033] 

In addition because configuration arc done among glass fiber 
which, the average diameter of ultrafine glass fiber filter 
material configuration to do with 2 kinds or more of those 
ofD.55;mu m or less and those of 1.0;mu m or greater , filter 
material for air filter .further , low pressure loss conversion 
and to high trapping efficiency can be converted attendant 
uponcorabmation of glass fiber of 2 kinds or more whose 
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fiber diameter difference islarge. 
[0034] 

And according lo manufacturing method of this invention , 
low pressure loss conversion and tohigh trapping efficiency 
filter material for air filter which is converted can be 
producedeasily. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a filter media for air filter low 
in pressure loss and high in collecting 
efficiency by sticking a binder latex 
and a fluorine based surfactant having 
a min. surface tension equal to or 
below a specific value to a glass fiber 
constituting the filter media to 
minimize the generation of a web-like 
film of a binder. 

SOLUTION: This filter media for air 
filter used for filtering impurities in a 
gas in an air filter for building air 
conditioner is formed by sticking the 
binder and the fluorine based 
surfactant having ^20dyne/cm min. 
surface tension when adding to 25°C 
pure water to the glass fiber 
constituting the filter media. At this 
time, the filter media is constituted of 
^2 kinds of extra fine glass fibers 
respectively having ^0.55/mi average 
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diameter and average 
diameter in the glass fiber constituting 
the filter media. The fluorine based 
surfactant is the one containing a 
hydrophobic group and a hydrophilic 
group of a fluoroalkyl group in the 
molecule and, for example, a 
perfluoroalkyl carboxylate, a 
perfluoroalkyl betaine and the like are 
cited. 
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